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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more vibrator components which receive the reflected wave out of analyte while being 
arranged in a predetermined pitch, forming each channel and setting forth a supersonic wave, In the 
ultrasound probe which has an acoustic matching layer for adjusting the acoustic impedance between the 
electrode which is prepared in the front face and tooth back of these vibrator components, and impresses 
an electrical potential difference, and the above-mentioned vibrator component and analyte, and changes 
The above-mentioned acoustic matchi ng layer is an ultrasound probe character ized by hav iflg.an 
anisoffop y in an acoustic "feature towards intersecting perpendicularly in the ultrasonic printing direct ion 
a ndthis ultrasonic printing direction from the above-mentioned vibrator componen t. 
[Claim 2] The ultrasound probe which transmits and receives a supersonic wave towards the inside of 
analyte, and the ultrasonic beam formation section which processes the reflective echo signal received 
by this ultrasound probe while driving this ultrasound probe and making a supersonic wave transmit, 
and forms an ultrasonic beam, In the ultrasonic diagnostic equipment which is equipped with the image 
processing system which inputs the input signal from this ultrasonic beam formation section, and 
constitutes an ultrasonic image, and the display which incorporates the picture signal from this image 
processing system, and performs image display, and changes The ultrasonic diagnostic equipment 
characterized by using an ultrasound probe according to claim 1 as the above-mentioned ultrasound 
probe. 



[Translation done.] 
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.* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the ultrasound probe which receives the reflected wave while two or more 
trembler components are arranged in a predetermined pitch, form each channel and set forth a 
supersonic wave towards the inside of analyte, this invention relates to the ultrasonic diagnostic 
equipment using the ultrasound probe and this which can improve frequency characteristics while being 
able to reduce the cross talk between each channel especially. 
[0002] 

[Description of the Prior Art] It has the acoustic matching layer 3 for adjusting the acoustic impedance 
between two or more vibrator components 1 and 1 and — which receive the reflected wave out of 
analyte, electrode 2a which is prepared in the front face and tooth back of these vibrator components 1 , 
and impresses an electrical potential difference and 2b, and the above-mentioned vibrator component 1 
and analyte, and changed while the conventional ultrasound probe was arranged in the predetermined 
pitch, formed each channel and set forth the supersonic wave, as shown in drawing 1 1 . In addition, in 
drawing 1 1 , a sign 4 shows the backing material from which it is made for the supersonic wave which 
comes out from the tooth back of the above-mentioned trembler component 1 not to return to a trembler 
component side again, and in order that a sign 5 may converge the ultrasonic beam hammered out from 
the front face of the above-mentioned trembler component 1, it shows the acoustic lens prepared on the 
above-mentioned acoustic matching layer 3. 

[0003] Here, the acoustic impedance was made into the in-between value of the value of the vibrator 
component 1, and the value of analyte, and the above-mentioned acoustic matching layer 3 was formed 
so that the thickness might be set to one fourth of the wavelength of a supersonic wave. And if such an 
acoustic matching layer 3 is following the longitudinal direction along the vibrator components 1 and 1 
and the array direction of — Since the vibrator components 1 and 1 between each channel and the cross 
talk (interference of a signal) of — become large with the supersonic wave spread through this acoustic 
matching layer 3, the above-mentioned acoustic matching layer 3 Slitting is put in according to two or 
more trembler components 1 and 1 arranged in the predetermined pitch, the gaps 6 and 6 between each 
channel of — , and — , and gaps 7 and 7 and - are formed between each channel. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in such a conventional ultrasound probe, since the 
acoustic impedance consisted of ingredients with the in-between uniform value of the value of the 
vibrator component 1, and the value of analyte, the above-mentioned acoustic matching layer 3 was 
what vibrates also in the direction which each acoustic matching layer 3 does not perform a pure piston 
action only in the printing direction of the supersonic wave from the vibrator component 1, and 
intersects perpendicularly with the above-mentioned printing direction. Existence of the oscillation 
mode of the printing direction of the supersonic wave in such each acoustic matching layer 3 and the 
direction which intersects perpendicularly is harmful to original ultrasonic transmission and reception. 
And it was decided from the request of directive improvement and most degrees of freedom made into 
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the width method of arbitration were what is not rather than the breadth of the acoustic matching layer 3 
of each above-mentioned channel was called rationalization of the oscillation mode of itself. Therefore, 
as shown in drawing 1 1 , gaps 7 and 7 and ~ had to be formed in the acoustic matching layer 3, and 
frequency characteristics had to be sacrificed according to generating of the unnecessary oscillation 
mode of the trembler components 1 and 1 between each above-mentioned channel, the printing direction 
of the supersonic wave in the acoustic matching layer 3 of each channel if it is going to reduce a cross 
talk of -, and the direction that intersects perpendicularly. 

[0005] For example, as the simulation of an echo voltage waveform shown in drawing 12 saw, it was 
that to which the strange resonance c occurs in an echo voltage waveform, and the pulse characteristics 
of an input signal worsen by the passage of time. Moreover, as the simulation of the receiving signal 
strength shown in drawing 13 saw, it was that to which ripples dl, d2, and d3 occur in a certain 
frequency, the so-called tailing appears, and frequency characteristics fall. It was difficult to be unable to 
optimize from this the oscillation mode of the printing direction of the supersonic wave in an acoustic 
matching layer 3, and the direction which intersects perpendicularly by the conventional ultrasound 
probe, but to reconcile reduction of the cross talk between each channel, and improvement in frequency 
characteristics. Therefore, the image quality of the ultrasonic image obtained might deteriorate. 
[0006] Then, this invention copes with such a trouble, and it aims at offering the ultrasonic diagnostic 
equipment using the ultrasound probe and this which can improve frequency characteristics while it can 
reduce the cross talk between each channel. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the ultrasound probe by 
this invention Two or more vibrator components which receive the reflected wave out of analyte while 
being arranged in a predetermined pitch, forming each channel and setting forth a supersonic wave, In 
the ultrasound probe which has an acoustic matching layer for adjusting the acoustic impedance between 
the electrode which is prepared in the front face and tooth back of these vibrator components, and 
impresses an electrical potential difference, and the above-mentioned vibrator component and analyte, 
and changes The above-mentioned acoustic matching layer shall have an anisotropy in an acoustic 
feature towards intersecting perpendicularly in the ultrasonic printing direction and this ultrasonic 
printing direction from the above-mentioned vibrator component. 

[0008] Moreover, the ultrasound probe to which the ultrasonic diagnostic equipment as related invention 
transmits and receives a supersonic wave towards the inside of analyte, The ultrasonic beam formation 
section which processes the reflective echo signal received by this ultrasound probe while driving this 
ultrasound probe and making a supersonic wave transmit, and forms an ultrasonic beam, In the 
ultrasonic diagnostic equipment which is equipped with the image processing system which inputs the 
input signal from this ultrasonic beam formation section, and constitutes an ultrasonic image, and the 
display which incorporates the picture signal from this image processing system, and performs image 
display, and changes The ultrasound probe of a publication is used for either of said means as the above- 
mentioned ultrasound probe. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on an accompanying drawing, drawing 1 shows the first operation gestalt of the ultrasound 
probe by this invention — it is a cutting perspective view a part. This ultrasound probe receives that 
reflected wave while setting forth a supersonic wave towards the inside of analyte, and as shown in 
drawing 1 , it has electrode 2a, 2b, and an acoustic matching layer 8 with two or more vibrator 
components 1 and 1 and — , and it changes. 

[0010] The above-mentioned vibrator component 1 serves as a member which receives the reflected 
wave from a diagnostic part while setting forth a supersonic wave towards the inside of analyte, each 
component member is formed in the shape of a strip of paper, among these component members, the 
fixed gaps 6 and 6 and ~ are set, it arranges in a predetermined pitch, and each channel of transmission 
and reception of a supersonic wave is formed. Electrode 2a and 2b are prepared in the front face and 
tooth back of each above-mentioned vibrator component 1 . They take out the electrical potential 
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. difference excited by the vibrator component 1 which received the reflected wave, and are connected to 
the ultrasonic transceiver circuit besides a graphic display while this electrode 2a and 2b impress an 
electrical potential difference to the above-mentioned vibrator component 1, vibrate a component 
member and generate a supersonic wave. 

[001 1] Moreover, the acoustic matching layer 8 is formed in the front-face side of the above-mentioned 
vibrator component 1. This acoustic matching layer 8 is for adjusting the acoustic impedance between 
the above-mentioned vibrator component 1 and analyte, that acoustic impedance is made into the in- 
between value of the value of the vibrator component 1, and the value of analyte as a whole, and it is 
formed so that that thickness may be set to one fourth of the wavelength of a supersonic wave. 
[0012] In addition, in drawing 1 , a sign 4 shows the backing material from which it is made for the 
supersonic wave which comes out from the tooth back of the above-mentioned trembler component 1 
not to return to a trembler component side again, and in order that a sign 5 may converge the ultrasonic 
beam hammered out from the front face of the above-mentioned trembler component 1 , it shows the 
acoustic lens prepared on the above-mentioned acoustic matching layer 8. The large ingredient of 
attenuation of a supersonic wave is used as the above-mentioned backing material 4. 
[0013] The abo ve-ment iongdac oustic matching laye_r_8_,is-Cjans idered as the configurati on which has an 
anisotropy "in an acoustic fe ature towards intersect in g perpendicularly in the ultrasonjq flrintmgj^ 
and this uteasonj g^ntin^ from the above-mentioned vibrator component 1, an jjJh&is trying 

to^RSmateVsupersonic wave more greatly in this invention here towards intersecting perpendicula rly 
wttlftHis tojjij[u^^ For this reason, the above-mentioned 

acoustic matching la yer 8 consists of the composite which combined two or more kinds of ingredients 
with w hich acousti ^unp edances differ . " * 

[01)14] For example, as shown in drawing 2 , from the ingredient 9 with a large acoustic impedance, and 
it, many things which formed the large ingredient 9 of the above-mentioned acoustic impedance in the 
shape of a column by consisting of the composite which combined the snjall ingre dient 1 0 of an acoustic 
impedance, and were cut to predetermined die length are put in order, th esg clearances are tilled with th e 
srffa1lTngre3ient 1U ot an acoustic impedance, and it is formed m tabular [ oi predetermined thickness ] 



aslr^hole'. As a large ingredient y of an acoustic impedance, light metals, such as aluminum and 



ma gnesium, or the ceram ics^ glass, etc. are used. Moreover, as a small ingredient m or ana coustic 
impedance, nvlon ^nlviir eJ ^aire^ an epoxy resiri 7 plastic material, etc. are usable. And in the example of 
drawing 2 , beforehand, the large ingredient 9 of an acoustic impedance is formed in the shape of [ of 
predetermined die length ] a column, and is put in order by machining or plastic surgery processing, and 
the acoustic matching layer 8 which has an anisotropy in the acoustic feature formed in tabular [ of 
predetermined thickness ] is produced by those clearances by slushing plastic material as a small 

^ ingredient 10 of an acoustic impedance. ,x * 

[0015] Thus, in the constituted acoustic matching layer 8, in drawing 2 , in the lengthwise direction ^ 
where many large ingredients 9 of an acoustic impedance were located in a line, a supersonic wave wilb 
spread the large ingredient 9 of this acoustic impedance at the rate of the transmitted acoustic velocity ' 
and an abbreviation EQC, and a supersonic wave will present the anisotropy of spreading the small 
ingredient 10 of an acoustic impedance at the rate of [ comparatively low ] the transmitted acoustic 
velocity and an abbreviation EQC in it to the longitudinal direction which intersects perpendicularly 
with the above-mentioned lengthwise direction. And a supersonic wave can be more greatly attenuated 
towards intersecting perpendicularly with this to the ultrasonic printing direction by making from — the 
lengthwise direction where many large ingredients 9 of an acoustic impedance were located in a line 
with such an acoustic feature in the acoustic matching layer 8 which has an anisotropy as shown in 
drawing 1 in agreement in the above-mentioned vibrator components 1 and 1 and the ultrasonic printing 
direction, and attaching it. Therefore, not forming gaps 7 and 7 and — in an acoustic matching layer 3 
like the conventional example shown in drawing 1 1 can also reduce the cross talk between each channel. 

[0016] drawing 3 shows the second operation gestalt of the above-mentioned ultrasound probe « it is a 
cutting perspective view a part. This operation gestalt puts in slitting according to two or more trembler 
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components 1 and 1 arranged in the predetermined pitch in the above-mentioned acoustic matching layer 
8, the gaps 6 and 6 between each channel of — , and --, and forms gaps 1 1 and 1 1 and - between each 
channel In this case, since the acoustic matching layer 8 is divided about the gap 1 1 for every channel, 
the oscillation of this acoustic matching layer 8 does not get across to a longitudinal direction, and the 
cross talk between each channel can be further reduced compared with the example of drawing 1 . 
[0017] Moreover, the acoustic matching layer 8 of each above-mentioned channel consists of the 
composite which combined two or more kinds of ingredients 9 and 10 with which acoustic impedances 
differ, and since it considers as the configuration which has an anisotropy in an acoustic feature towards 
intersecting perpendicularly in the ultrasonic printing direction and this ultrasonic printing direction 
from the vibrator component 1, it can suppress generating of the unnecessary oscillation mode of the 
printing direction of the supersonic wave in the acoustic matching layer 8 of each channel, and the 
direction which intersects perpendicularly. Therefore, reduction of the cross talk between each channel 
and improvement in frequency characteristics can be reconciled. 

[0018] For example, by the passage of time, strange resonance does not occur like before in an echo 
voltage waveform, but the pulse characteristics of an input signal improve so that the simulation of an 
echo voltage waveform shown in drawing 8 may see. Moreover, while a ripple does not occur in a 
certain frequency like before and frequency characteristics improve so that the simulation of the 
receiving signal strength shown in drawing 9 may see, sensibility also improves. . 
[0019] drawing 4 shows the third operation gestalt of the above-mentioned ultrasound probe ~ it is a 
cutting perspective view a part. This operation gestalt consists of the composite which arranged and 
combined with the longitudinal direction by turns the large ingredient 9 of the acoustic impedance 
formed in the shape of an elongated plate in acoustic-matching-layer 8' as shown in drawing 5 , and the 
small ingredient 10 of the acoustic impedance similarly formed in the shape of an elongated plate in the 
shape of sandwiches, and is formed in tabular [ of predetermined thickness ] as a whole. Thus, formed 
acoustic-matching-layer 8' will have an anisotropy in an acoustic feature in the longitudinal direction 
which intersects perpendicularly with the tabular thickness direction and this. That is, it becomes the 
propagation velocity near the acoustic velocity transmitted in the above-mentioned tabular thickness 
direction in the large ingredient 9 of an acoustic impedance, and becomes the propagation velocity near 
the acoustic velocity which gets across the small ingredient 10 of an acoustic impedance to the 
longitudinal direction which intersects perpendicularly in the thickness direction. 
[0020] And a supersonic wave can be more greatly attenuated towards intersecting perpendicularly with 
this acoustic-matching-layer 8' which has an anisotropy in such an acoustic feature to the ultrasonic 
printing direction by making the above-mentioned tabular thickness direction from — in agreement in the 
vibrator components 1 and 1 and the ultrasonic printing direction, and attaching, as shown in drawing 4 . 
Therefore, not forming gaps 7 and 7 and ~ in an acoustic matching layer 3 like the conventional 
example shown in drawing 1 1 R> 1 can also reduce the cross talk between each channel. 
[0021] drawing 6 shows the fourth operation gestalt of the above-mentioned ultrasound probe — it is a 
cutting perspective view a part. This operation gestalt puts in slitting according to two or more trembler 
components 1 and 1 arranged in the predetermined pitch in above-mentioned acoustic-matching-layer 8 1 , 
the gaps 6 and 6 between each channel of -, and --, and forms gaps 1 1 and 1 1 and - between each 
channel. In this case, since acoustic-matching-layer 8' is divided about the gap 1 1 for every channel, the 
oscillation of this acoustic-matching-layer 8' does not get across to a longitudinal direction, and the cross 
talk between each channel can be further reduced compared with the example of drawing 4 . 
[0022] Moreover, acoustic-matching-layer 8' of each above-mentioned channel consists of the 
composite which combined two or more kinds of ingredients 9 and 10 with which acoustic impedances 
differ, and since it considers as the configuration which has an anisotropy in an acoustic feature towards 
intersecting perpendicularly in the ultrasonic printing direction and this ultrasonic printing direction 
from the vibrator component 1, it can suppress generating of the unnecessary oscillation mode of the 
printing direction of the supersonic wave in acoustic-matching-layer 8' of each channel, and the 
direction which intersects perpendicularly. Therefore, reduction of the cross talk between each channel 
and improvement in frequency characteristics can be reconciled. 



http ://www4 . ipdl .ncipi . go j p/cg i-bin/tran_web_cgi_ej j e 



9/7/05 



JP,1 1-155857,A PETAILED DESCRIPTION] 



Page 5 of 5 



. [0023] drawing 7 shows the fifth operation gestalt of the above-mentioned ultrasound probe - it is an 
abbreviation perspective view a part. As opposed to the trembler [ explanation / above ] components 1 
and 1 of plurality [ gestalt / this / operation ] and — being arranged by one dimension in a predetermined 
pitch Gap 6', 6\ and ~ are formed also in these vibrator components 1 and 1 and the depth direction of — 
at intervals of predetermined to two or more above-mentioned vibrator components 1 and 1 and The 
acoustic matching layer 8 of the vibrator components 1 and 1 which arranged two or more vibrator 
components 1 and 1 and — to two-dimensional, and were arranged by two-dimensional [ this ], and — 
above-mentioned to a front-face side, or 8 f is arranged. In this case, in the ultrasound probe of a two- 
dimensional-array mold, while being able to reduce the cross talk between each channel, frequency 
characteristics can be improved. In addition, the acoustic lens 5 is omitted in drawing 7 . 
[0024] Drawing 10 is the block diagram showing the whole ultrasonic diagnostic equipment 
configuration using the ultrasound probe of this invention constituted as mentioned above. Namely, the 
ultrasound probe 12 which transmits and receives a supersonic wave towards the inside of analyte as this 
ultrasonic diagnostic equipment is shown in drawing 10 , The ultrasonic beam formation section 13 
which processes the reflective echo signal received by this ultrasound probe 12 while driving this 
ultrasound probe 12 and making a supersonic wave transmit, and forms an ultrasonic beam, In the 
ultrasonic diagnostic equipment which is equipped with the image processing system 14 which inputs 
the input signal from this ultrasonic beam formation section 13, and constitutes an ultrasonic image, and 
the display 15 which incorporates the picture signal from this image processing system 14, and performs 
image display, and changes The ultrasound probe of a publication is used for drawing 1 or drawing 3 , 
drawing 4 , drawing 6 , or drawing 7 as the above-mentioned ultrasound probe 12. In this case, while 
being able to reduce the cross talk between each channel of an ultrasound probe 12, the ultrasonic 
diagnostic equipment which can improve frequency characteristics is realizable. 
[0025] 

[Effect of the Invention] Since it was constituted as mentioned above, this invention can improve 
frequency characteristics by having an anisotropy in an acoustic feature towards intersecting 
perpendicularly the acoustic matching layer of an ultrasound probe in the ultrasonic printing direction 
and this ultrasonic printing direction from a vibrator component while being able to reduce the cross talk 
between the channels of a vibrator component. Therefore, the image quality of the ultrasonic image 
obtained can be improved. 

[0026] Furthermore, by having used the ultrasound probe of this invention constituted as mentioned 
above as the ultrasound probe, the ultrasonic diagnostic equipment as related invention can realize the 
ultrasonic diagnostic equipment which can improve frequency characteristics while being able to reduce 
the cross talk between each channel. 
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.* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the first operation gestalt of the ultrasound probe by this invention is shown — it is a cutting 
perspective view a part. 

[Drawing 2] It is the perspective view showing the example of structure of the acoustic matching layer 
of the above-mentioned ultrasound probe. 

[Drawing 3] the second operation gestalt of the ultrasound probe of this invention is shown — it is a 
cutting perspective view a part. 

[Drawing 4] the third operation gestalt of the ultrasound probe of this invention is shown - it is a cutting 
perspective view a part. 

[Drawing 5] It is the important section perspective view showing the example of structure of the 
acoustic matching layer of the ultrasound probe in the operation gestalt of the above third. 
[Drawing 6] the fourth operation gestalt of the ultrasound probe of this invention is shown — it is a 
cutting perspective view a part. 

[Drawing 7] the fifth operation gestalt of the ultrasound probe of this invention is shown - it is an 
abbreviation perspective view a part. 

[Drawing 8] It is the graph which shows the condition of having carried out simulation of the echo 
voltage waveform in the ultrasound probe of this invention. 

[Drawing 9] It is the graph which shows the condition of having carried out simulation of the receiving 
signal strength in the ultrasound probe of this invention. 

[Drawing 10] It is the block diagram showing the whole ultrasonic diagnostic equipment configuration 
using the ultrasound probe of this invention constituted as mentioned above. 
[Drawing 11] the conventional ultrasound probe is shown — it is a cutting perspective view a part. 
[Drawing 12] It is the graph which shows the condition of having carried out simulation of the echo 
voltage waveform in the conventional ultrasound probe. 

[Drawing 13] It is the graph which shows the condition of having carried out simulation of the receiving 
signal strength in the conventional ultrasound probe. 
[Description of Notations] 

I — Vibrator component 
2a, 2b Electrode 

4 ~ Backing material 

5 — Acoustic lens 

6 & — Gap of a vibrator component 

8 8' — Acoustic matching layer 

9 — Large ingredient of an acoustic impedance 

10 — Small ingredient of an acoustic impedance 

I I — Gap of an acoustic matching layer 

12 — Ultrasound probe 

13 — Ultrasonic beam formation section 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/7/05 



JP,1 1-155857 5 A PESCRIPTION OF DRAWINGS] Page 2 of 2 

. 14 — Image processing system 
15 Display 
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[Drawing 5] 
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[Drawing 8] 
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[Drawing 13] 
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